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This invention relates to means of reducing noise and pressure pulsations in hydraulic 
circuits. 

Noise in hydraulic systems is initiated by the generation of a fluid wave. This may take 
the form of a single pulse or series of pulses. When the pulse meets impedance in the 
circuit pressure is generated, which may be reflected in the circuit. This force may 
then enter the mechanical structure of the circuit resulting in vibration, and audible 
noise. A common example of this phenomenon is water hammer. 

Various means are known to reduce noise and pulsation dampings in hydraulic 
circuits. The circuits can be tuned by use various resonators and i actuators, such 
systems are generally known in the art. The location of the attenuators can be varied 
according to the particular application. Clearly, it is important to ensure that any 
attenuator does not adversely affect the performance of the hydraulic system. 

A flexible hose can be used to resolve various noise problems in fluid and gas circuits. 
Typical examples of this are 'grunt* and 'rack rattle' in hydraulic power steering 
circuits, where noise in the fluid can be generated from instability in the steering gear 
(valve) or from forced road input from the steering track rods. 

Various forms of flexible elastic hose are known to be incorporated in hydraulic 
systems. These are frequently necessary to connect between components which 
may have a relatively large degree of movement between them. Examples of this are 
mountings from a vehicle body to the engine, or situations in which components are 
connected across articulated portions of the vehicle. Conventional hose used in 
these applications is of a braided construction and circular cross section. Normally 
the hose will respond to pulsations and pressure peaks generated in the system by 
expanding the walls of the hose. A particular disadvantage of the use of the conven- 
tional circular hose is that the expansion results in a stretching of the side wall or the 
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Draidmg. Therefore, the hose has to be designed to accommodate the level of 
pressure variation which is going to be normally experienced in the system and 
additionally be provided with a substantial safety margin to ensure it does not burst 
under the highest pressures experienced in the system. 

One solution to the current problem Is to provide a flat of elliptical-shaped cross- 
section hose. 

An example of one such hose consists of a flexible hose material, such as rubber, of 
braided construction and that is ova! or flat in section. The hose is positioned as close 
to the source of the noise as possible. In the case of a power steering system the 
hose is typically positioned in the low-pressure side of the system close to the 
steering rack. An example of such a hose is called Platypus hose. 

The purpose of the Platypus hose is to absorb at least some of the hydraulic fluid 
pulses that are generated and minimize the creation of pressure pulses and 
reflections in the circuit. This is achieved by the oval, or flat section in the hose. When 
a hydraulic pulse is generated the oval/flat section is able to change readily in section 
to become less oval and more round. This enables the hose to increase in volume 
without the wall of the hose becoming stressed, as with a round section hose. This 
ability to increase in volume relatively easily enables the pulse to be damped, which in 
consequence generates minimal vibration and noise. 

The invention will now be described in greater detail with respect to the attached 
figures, in which 

Figure 1 shows the general arrangement of a system using a platypus type of hose. 
Figure 2 shows a known round section hose 
Figure 3 shows an elliptical section hose 
Figure 4 shows a flat section platypus hose. 



Figure 1 shows a steering rack amountingin a vehicle. The steering rackis oVthe 
type which is generally called power assisted steering, in which hydraulic fluid under 
pressure is used to reduce the steering effort for the driver. The system comprises a 
reservoir for storing a volume of fluid, a suction hose leading from the reservoir to a 
pump. The pump is normally driven by the prime mover of the vehicle (the petrol or 
diesel motor) but could easily driven by an electric motor. Output from the pump is 
taken by high-pressure hose to a valve controlling the flow of the hydraulic fluid and 
which is normally controlled by the steering wheel, the valve being normally mounted 
on the steering rack. The steering gear valve controls the flow of fluid into the 
steering rack or hydraulic actuator. The return flow from the steering valve or actuator 
passes at low pressure through a length of the platypus hose and returns to the 
reservoir. . . 

•' < 
Most of the pulsations and high-pressure peaks are generated by the pump and are 
caused by the pump. Some noise and "grunt" is caused by the actuation of the 
steering valve itself. Some residual noise and pressure pulsation may pass from the 
steering valve through the low pressure line to the reservoir. The platypus hose is 
capable of absorbing these hydraulic fluid pulses minimizing the pressure waves in 
the return part of the circuit. This helps to reduce the noise and vibration of the 
overall system. 

Figure 2 shows a hose of known type having circular cross-section hose wall 20 with 
braided construction. 

Figure 3 shows an elliptical section hose which can be used to minimize pulsations 
and pressure peaks. It will be clear that the section- of the wall 30 can be changed 
from elliptical through to circular by variations of pressure in the hose without causing 
the wails to stretch. 

Figure 4 shows a platypus hose, so named because- of its similarity in shape to the 
mouth of the animal of the same name. In this hose the construction of the walls can 
be of same type of braided construction as the known hoses. The walls 40 are 
flexible and when not under pressure have the flat section shown. End portions 43 
provide small passageways through which fluid can flow under minimum pressure 
Since the walls are of flexible construction they can be extended easily to absorb and 



hence, damp out pressure pulses. 
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Whilst it is clear that it would also be possible to incorporate the platypus hose in the 
high-pressure feed side of the hydraulic circuit, interposed between the pump and 
5 steering actuator valve, this could degrade the performance of the circuit and special 
provision would need to made to ensure that the flexibility of the hose did not 
dissipate the high-pressure to the extent of the operation of the circuit was compro- 
mised or did not meet the performance requirements. 

10 It is dear that platypus type hose can bs incorporated in a hydraulic circuit without a 
reservoir, a so-called reservoirless system. 

This description has primarily used a hydraulic power steering circuit to illustrate the 
application of the Platypus hose, but the same principal could be applied to many 
15 other types of hydraulic circuit. This technique could also be applied to other applica- 
tions, such as those containing gas, rather than . fluid. 
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